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(57)Abstract: 

PURPOSE: To observe a video at desired angle 
of view and desired magnification in a display 
device of head mounting type which projects the 
video displayed on a video display element to 
the eyeball of an observer. 
CONSTITUTION: This device includes the video 
display element 1 1 displaying the video, and a 
projection optical system constituted of a 1 st 
relay optical system 12, a 2nd relay optical 
system 13, and an ocular optical system 14 for 
projecting the video displayed by the element 1 1 
to the eyeball of the observer; and the 2nd relay 
optical system 13 which is an afocal optical 
system is provided so that it can rotate 
centering around a shaft 1 6 perpendicular to an 
optical axis, and the projection magnification is 
varied at three steps by the rotation of the optical system 13. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The head wearing mold display unit characterized by establishing a part of [ at least ] optical 
system of said projection optics pivotable centering on a perpendicular shaft to an optical axis, and 
changing a projection scale factor by said rotation of a part of said optical system in the head wearing 
mold display unit which consists of a graphic display component which displays an image, and 
projection optics which projects the image displayed by said graphic display component on an observer's 
eyeball. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the head wearing mold display unit which had a 
variable power function especially about the head wearing mold display unit held on an observer's head. 
[0002] 

[Description of the Prior Art] As the conventional head wearing mold display unit is shown in JP,3- 
188777,A, the image formed of the graphic display component is projected on an observer's eyeball with 
the field angle set up first. However, in some which fixed the field angle in this way, there is a 
possibility that various problems may arise according to the class of image to observe. That is, it will be 
reflected [ as opposed to / that a feeling of oppression follows on prolonged observation, and it is easy to 
get tired although a scale factor becomes high when a field angle is set up width, as shown in drawin g 
iO R> 0 (a) / in become **** / an image low / of resolution ] like the list of the irregularity of a pixel 
array in a curve etc. like illustration at the time of photography. As shown in this drawing (b), when a 
field angle is set up straitness, a screen is small, a feeling of force is not missing or a fine image stops 
moreover, being in sight. 

[0003] Moreover, in what fixed the field angle in this way, if it switches to the image of the HDTV 
method of 16:9 from the image of the NTSC system of an aspect ratio 4:3 as shown in JP,4- 177986, A, it 
will be sensed that the upper and lower sides of a screen are cut and force decreases. 
[0004] 

[Problem(s) to be Solved by the Invention] It is this invention's being made in view of such a trouble, 
enabling the switch of a projection scale factor of the purpose in the head wearing mold display unit 
which projects the image displayed on the graphic display component to an observer's eyeball, and 
enabling observation of an image for a desired field angle and a scale factor. 
[0005] 

[Means for Solving the Problem] The head wearing mold display unit of this invention which attains the 
above-mentioned purpose establishes a part of [ at least ] optical system of said projection optics 
pivotable centering on a perpendicular shaft to an optical axis, and is characterized by to change a 
projection scale factor by said rotation of a part of said optical system in the head wearing mold display 
unit which consists of a graphic-display component which displays an image, and projection optics 
which projects the image displayed by said graphic-display component on an observer's eyeball. 
[0006] 

[Function] In this invention, since a part of [ at least ] optical system of projection optics is established 
pivotable centering on a perpendicular shaft to an optical axis and a projection scale factor is changed by 
rotation of a part of these optical system, a favorite observation field angle and a scale factor can be 
chosen with a compact configuration. Moreover, continuous variable power also becomes possible by 
using this and an electronic zoom together. Furthermore, the condition of the optical system for variable 
power can be detected, and the image which always does not have distortion can be observed from 
amending the image displayed on a graphic display component so that the distortion by it may be 
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negated. 
[0007] 

[Example] This invention gives a variable power function to the projection optics of a head wearing 
mold display unit, and enables it to choose a favorite observation field angle fundamentally. Moreover, 
when it is going to make the aspect ratio of a screen into the thing of for example, horizontal length, a 
scale factor is gathered automatically. And in order to obtain a variable power function with a compact 
configuration, the method which carries out variable power is adopted by rotating the part or all around a 
shaft perpendicular to an optical axis using relay optical system. Moreover, continuous variable power 
also becomes possible by using this and an electronic zoom together. Furthermore, the condition of the 
optical system for variable power is detected, and the image which always does not have distortion is 
made more nearly observable than amending the image displayed on a graphic display component so 
that the distortion by it may be negated. 

[0008] Hereafter, a drawing is made reference and some examples of this invention are explained. One 
example of the optical system of the turret variable power type head wearing mold display unit of the 1st 
example is shown in drawin g 1 . (a) of drawing shows the condition of having switched a low scale 
factor and (b) to the middle scale factor, and having switched (c) to the high scale factor. The beam of 
light which came out of the graphic display component 1 1 which consists of a liquid crystal display 
component etc. is led to the 2nd relay optical system 13 according to the 1st relay optical system 12. 
This the 2nd body side and image surface of the relay optical system 1 3 are constituted so that it may lap 
with the same side, and they are arranged so that the image surface of the 1st relay optical system 12 
may be in agreement with this body side (image surface), so that a postscript may be carried out. The 
image of the 2nd relay optical system 13 is projected on the eyeball 15 of the wearing person of this 
head wearing mold display unit by the eyepiece optical system 14, 

[0009] By the way, the 1st relay optical system 12 and the 2nd relay optical system 13 consist of afocal 
optical system. Here, two thin lenses express the 2nd relay optical system 13, and it is an object point 
location from the lens of the pre-group LI It carries out. The image point location from a back group 
lens is set to L2, and it is beta (if the focal distance of a back group lens is made into f , it will define as 
beta=f Vf.) about the scale factor of f and this afocal optical system in the focal distance of a pre-group 
lens. If it carries out L2 =beta (Rbeta) f+beta 2L1 .... (1) 

There is ******. Since it is necessary in this afocal optical system 13 to satisfy L2 =Ll-(l+beta) fin 
order for the object point and the image point to be in agreement LI =f(l+beta)/(l-beta) .... (2) 
It constitutes so that the image surface of the 1st relay optical system 12 may be in agreement with 

[0010] Thus, even if it makes it reversed as shown in drawing 1 (c) by making into the center of rotation 
the point 16 that the field whose body side and image surface of the correspond, and an optical axis 
cross since the 2nd relay optical system 13 is arranged so that a body side and the image surface may be 
in agreement, the body side of the eyepiece optical system 14, i.e., the image surface of the 2nd afocal 
relay optical system 13, is immobilization. 

[001 1] By the way, when considering the above rotations, in order to constitute the 2nd afocal relay 
optical system 13 in a compact, it is desirable for the field whose body side and image surface of the 
correspond to exist near the core of the 2nd afocal optical-system 13 self. In eye others 0<L1 <(H-beta) 
f.... (3) 

There is ******** need. 

[0012] Moreover, since the conjugation relation of the whole optical system does not collapse even if it 
removes the 2nd afocal relay optical system 13 from this optical system. As shown in drawin gJL (b), 
about 90 degrees of 2nd relay optical system 13 are rotated focusing on a point 16, and a middle scale 
factor with the flux of light different from the case where the 2nd afocal relay optical system 13 is 
reversed when making it there be no KERARE with a lens is obtained by removing from optical system 
substantially. 

[0013] Hereafter, although the numerical example of the lens system of drawin g 1 is shown, it is rO, rl, 
and r2. - is the radius of curvature of each lens side, dO, dl, and d2. - is [ the refractive index of d line 
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of each lens, nudl, and nud2 - of spacing between each lens side, ndl, and nd2 - ] the Abbe numbers 
of each lens. The following lens data express the condition of drawin g 1 (c). 

[0014] 

rO = infinity (screen) dO =25.7848 rl = 306.1083 dl = 4.0000 nd 1 = 1.51633 nudl =64.15 r2 = -47.7603 
d2 = 1.0000 r3 = 55.0646 d3 = 4.0000 nd 2 = 1.51633 nud2 =64.15 r4 = -102.8609 d4 =56.71 16 r5 
=197.9326 d5 = 4.0000 nd 3 = 1.51633 nud3 =64.15 r6 = -27.7873 d6 = 1.0000 r7 = 28.9316 d7 = 
4.0000 nd 4 = 1 .5 1 633 nud4 =64. 1 5 r8 = -2 1 6.5943 d8 = 1 . 1 773 r9 = infinity d9 =1 .072 1 rl 0= 5 1 .3367 
dlO= 3.0000nd 5 = 1.5 1633 nud5 =64.15 rl 1= 250.9523 dl 1= 3.0000 rl2= 17.7403 dl2= 3.0000 nd 6 = 
1.51633 nud6 =64.15 rl3= 8.4168 dl3=28.6919 rl4= 196.9942 dl4= 3.0000 nd 7 = 1.51633 nud7 
=64.15 rl5=o0.6047 dl5= 6.2360 rl6= infinity dl6= 0.7190 rl7= -247.9685 dl7= 4.4000 nd 8 = 
1 .5 1 633 nud8 =64. 1 5 r 1 8= -43 . 1 797 d 1 8=0.3000 rl 9= 4 1 .4 1 08 d 1 9= 4.2000 nd 9 = 1 .6 1 272 nud9 
=58.75 r20= 185.3355 d20= 0.3000 r21=21.4474 d21=10.0000 nd 10= 1.60300 nudl0=65.48 r22= - 
22.0988 d22= 3.0000 nd 1 1= 1.78472 nudl 1=25.68 r23= 104.3221 the above - setting - rO the screen 
of the graphic display component 1 1 - being shown - dO the 1st of the screen of graphic display 
component 1 1 to 1st afocal relay optical system 12 - page rl up to - spacing is expressed, in addition, 
the 1st - page rl fi-om - the 8th ~ page r8 up to - the 1st afocal relay optical system 12 - being shown 
- the 9th - page r9 from ~ even rl6 shows the 16th page of the 2nd afocal relay optical system 13, and 
even r23 shows the 17th page of the 23rd page of the eyepiece optical system 14 from rl7. the condition 
of drawin g 1 (a) - the above-mentioned data - setting ~ the 9th ~ page r9 the 16th page of the location 
of rl6 is made in agreement, and the meantime is reversed (180-degree rotation) - making - the 
condition of drawin g 1 (b) - the 9th page r9 from ~ between rl6 is removed the 16th page. 
[0015] Although the above example is refraction coaxial optical system, as typically shown in drawing 2 
R> 2, it can also constitute eyepiece optical system from a curved-surface reflective mirror 25. In this 
case, in order to make a display unit meet the face 27, the beam of light which came out of the graphic 
display component 21 is led to the 2nd afocal relay optical system 23 according to the 1st afocal relay 
optical system 22 of an eccentric configuration, and the image of the 2nd relay optical system 23 is led 
to the body side of the curved-surface reflective mirror 25 according to another relay optical system 24 
of an eccentric configuration, and is projected on a wearing person's eyeball 26 by this curved-surface 
reflective mirror 25. Also in this case, reversal of the 2nd afocal relay optical system 23 is attained 
focusing on the point 16 for variable power. 

[0016] As one of the applications of such variable power optical system, the automafic variable power 
function at the time of a switch of the image between NTSC system and a HDTV method is raised. That 
is, since the screen vertical section 31 will be cut if an NTSC image is switched to a HDTV image 
without carrying out variable power as are shown in drawing 3 (a), and shown in JP,4-177986,A, it is 
sensed that a screen becomes small. On the other hand, if the 2nd relay optical system 13 and 23 is 
rotated automatically and a scale factor is gathered using variable power optical system as shovm in 
drawin g 1 and drawin g 2 at the time of the switch in a HDTV image from an NTSC image as shown in 
drawing 3 (b), a screen will not be sensed small even if the screen vertical section 3 1 is cut. 
[001 7] Moreover, in the 2nd example of this invention, it sets to the head wearing mold display unit of 
the 1st example of the above. The image of the magnitude of a middle scale factor is acquired by 
choosing the scale factor of the higher one, restricting the viewing area of a graphic display component 
for the scale factor, and displaying the image compressed there to acquire the image of one an image 
smaller than low twice, low twice, inside twice or inside twice, and times the middle magnitude of high. 
This is called electronic zoom. In drawin g 4 , a low twice, inside twice, and twice [ high ] as many 
image as this is alternatively acquired according to drawin g 1 and variable power optical system like 
drawin g 2 . And the image of the scale factor between low twice and inside twice was displayed by one 
times the scale factor of inside, cut the circumference 41 of the viewing area of a graphic display 
component, compressed and displayed the image on the remaining fields 42, and has obtained the scale 
factor between low twice and inside twice as a result optically, for example. Thus, by combining the 
variable power and an electronic zoom by optical system, the scale factor of arbitration can be obtained 
and the zoom ratio which cannot be attained only with an electronic zoom is obtained. 
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[001 8] Next, the 3rd example is explained. This example is an example which amends electronically that 
the distortion aberration (distortion) of each scale factor differs in drawin g 1 and variable power optical 
system like drawin g 2 . In the variable power optical system of the 1st example, as shown in the block 
diagram of drawin g 5 , when the manual system using a lever 5 1 performs a scale- factor switch, the lens 
condition detection equipment 52 attached in the lever section or body of revolution can detect the 
condition (scale factor) of a lens system. And the distortion amendment information on each condition is 
memorized in memory 53, and the distortion amendment controller 54 chooses the amendment 
information which should send the information from lens condition detection equipment 52 to the 
distortion amendment circuit 55 with reference to reception and memory 53. Based on this amendment 
information, the distortion amendment circuit 55 amends the video signal 56 to display, and sends it to 
the graphic display component (LCD) 1 1 or 21 ( drawing 1 , drawin g 2 ). 

[0019] Also when using an electric switch and performing variable power instead of a manual lever, the 
same operation as the above is acquired by sending a signal to lens condition detection equipment 52 
from an electric switch, or attaching lens condition detection equipment 52 to body of revolution like a 
lever type. 

[0020] Signs that the input image displayed on LCD based on the distortion amendment information on 
drawing.6 (b) is amended, and an observation image are shown in drawing 7 [ the high twice which has 
shown the distortion amendment information (b) in the distortion (a) of low twice, inside twice, and 
twice / high / as many optical system as this, and memory 53 typically to drawin g 6 , for example, shows 
the distortion of a bobbin mold ]. Thus, an observer can observe the image which does not have 
distortion in which condition. 

[0021] Next, the 4th example of this invention is explained. This example is an example which that of 
the configuration of optical system is the same as that of the 1st example, prepares the distortion 
amendment circuit of dedication according to the conditions (scale factor) a and b of optical system, and 
switches the path of a video signal according to a condition. That is, as shown in the block diagram of 
drawin g 8 , like the case of drawin g 5 , in a switch, lens condition detection equipment 52 detects the 
condition of a lens system from a lever or the electric switch 51, and the detection information is sent to 
the distortion amendment controller 54. In this example, the distortion amendment controller 54 
switches the switch machine 57 to a suitable location based on the information on the condition of the 
received lens system. With the switch vessel 57, distortion amendment circuit 58a or 58b of dedication 
is chosen, a distortion is amended according to a scale factor, respectively, and a video signal 56 is sent 
to the graphic display component (LCD) 1 1 or 21. 

[0022] Next, the 5th example is explained. This example adds the zoom lens system which consists of 
BARIETA and a compensator for the purpose of the assistance and aberration amendment of variable 
power by this rotation on the assumption that the variable power by rotation of this invention, and a 
scale factor can be changed continuously or it can amend aberration. Drawing 9 is that typical optical- 
path Fig., and image formation of the beam of light from the graphic display component 21 is carried 
out by the optical system which consists of the same afocal optical system 63 as drawin g 1 or drawin g 2 
arranged in accordance with an optical axis in the meantime [ movable lenses 61 and 62 and in the 
meantime / movable ], and that image is led to the body side of the curved-surface reflective mirror 25 
according to the relay optical system 64 of an eccentric configuration, and is projected on a wearing 
person's eyeball 26 by this curved-surface reflective mirror 25. In this case, reversal of the afocal optical 
system 63 arranged among lenses 61 and 62 is attained focusing on the point 16, and it can change the 
projection scale factor of this optical system gradually like the example of drawin g 1 and drawin g 2 . 
Moreover, migration of the direction of an optical axis as shown by the arrow head of lenses 61 and 62 
amends the aberration fluctuation by reversal or removal of the afocal optical system 63. instead - or it - 
- in addition, variable power is continuously carried out to the scale factor between the gradual variable 
power by the afocal optical system 63. 

[0023] As mentioned above, although the head wearing mold display unit of this invention has been 
explained based on some examples, this invention is not limited to these examples, but various 
deformation is possible for it. For example, instead of constituting from two or more lenses, the afocal 
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optical system to reverse can also consist of one heavy-gage lens 63, as shown in drawdng 9 , Moreover, 
not afocal optical system but the usual lens system may constitute as this optical system to reverse. In 
that case, since a focus generally shifts by rotation, what is necessary is just made to perform the 
amendment. 
[0024] 

[Effect of the Invention] Since according to the head wearing mold display unit of this invention a part 
of [ at least ] optical system of projection optics is established pivotable centering on a perpendicular 
shaft to an optical axis and a projection scale factor is changed by rotation of a part of these optical 
system so that clearly from the above explanation, a favorite observation field angle and a scale factor 
can be chosen with a compact configuration. Moreover, continuous variable power also becomes 
possible by using this and an electronic zoom together. Furthermore, the condition of the optical system 
for variable power can be detected, and the image which always does not have distortion can be 
observed from amending the image displayed on a graphic display component so that the distortion by it 
may be negated. 



[Translation done.] 



http://wvvrw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/9/2005 



IP,06-194598,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing one example of the optical system of the head wearing mold display 
unit of the 1st example of this invention. 

[Drawing,!] It is drawing showing the optical system of the modification of the 1st example typically. 
[Drawing 3] It is drawing for explaining one application of the variable power optical system of this 
invention. 

[Drawing 4] It is drawing for explaining an operation of the 2nd example combined with an electronic 

zoom. 

[Drawin g 5] It is a block diagram for amending the distortion of the 3rd example electronically. 
[ D rawing 6] It is drawing showing typically the distortion amendment information (b) in the distortion 
(a) of the optical system of the 3rd example, and memory. 

[Drawing 7] It is drawing showing signs that the input image to display is amended, and an observation 
image. 

[Drawin g 8] It is a block diagram for amending the distortion of the 4th example electronically. 

[Drawing 9] It is the typical optical-path Fig. of the 5th example. 

[Drawing„iO] It is drawing for explaining the trouble of the conventional technique. 

[Description of Notations] 

1 1 " Graphic display component 

12 - 1st relay optical system 

13 2nd relay optical system 

14 Eyepiece optical system 
15- Eyeball 

16 - Center-of-rotation point 

2 1 - Graphic display component 

22 -- 1st afocal relay optical system 

23 2nd afocal relay optical system 

24 " Relay optical system 

25 - Curved-surface reflective mirror 

26 - Eyeball 

27 - Face 

3 1 - Screen vertical section 

41 ~ The circumference of a viewing area 

42 ~ Display rectangle 

5 1 - scale-factor switch - a lever ~ or it switches electric 

52 " Lens condition detection equipment 

53 - Memory 

54 ~ Distortion amendment controller 

55 " Distortion amendment circuit 
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56 — Video signal 

57 - Switch machine 

58a, 58b - Distortion amendment circuit 
61 62 - Movable lens 

63 - Afocal optical system 

64 " Relay optical system 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 31 
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[Drawing 4] 
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[Drawing 8] 
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[Drawing 9] 
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